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Abstract

Background: Frailty syndrome is one of the most important multifactorial medical syndromes, which is characterized by a decrease in functionality of
many systems and organs.

Material and methods: In order to establish the nutritional determinants that contribute to the onset of frailty syndrome, a study was performed on
a group of 50 patients, aged 265 years with chronic pathologies and geriatric syndromes. All participants were examined according to clinical features
(history, clinical examination), Mini Nutritional Assessment and of the Complex Geriatric Assessment, which included: the data of the frailty tools, age
category, Vulnerable Elders Survey, Charlson Comorbidity Index, autonomy - Activity Daily Living, Instrumental Activity Daily Living, Tinetti scale,
psychoaffective status — by memory test Mini-Mental State Examination and the Geriatric Scale of Depression in the context of nutrition in the elderly. A
clustered analysis (k-means method) of nutritional status showed that the most relevant indicators that separated the clusters were: age category, gender,
clinical scale of frailty, comorbidities and polymedication.

Results: Frailty through the multidimensional aspects that it meets has an increased prevalence among the elderly with an unfavorable prognosis.
Following the proposed study, it was revealed that insufficient nutrition and comorbidities can lead to the weakening of the institutionalized age. The
results obtained by evaluating the bio-psycho-social aspects characterize the profile of the institutionalized elderly and can be used as a basis for the
development of effective strategies aimed at reducing physical, cognitive and social frailty.

Conclusions: The comparative evaluation between both groups of elderly people by gender, showed a normal nutritional status with a higher share in
women in the group of 75-84 years, compared to older men, and malnutrition was practically manifested equally in both groups in the study (men/women).
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Introduction so one of the most relevant, but at the same time little un-
derstood, is the frailty syndrome one of the most important
multifactorial medical symptoms.

Frailty often precedes disability, while disability and co-
morbidity can contribute to the development of frailty [8].
In addition, increased attention was paid to the subtypes of
frailty: social, functional, nutritional and cognitive [9, 10].
At the same time, the role of nutrition as a means of delay-
ing frailty in the elderly is well established.

Insufficient dietary intake is often associated with mul-
tiple conditions, such as: increased risk of chronic diseases
and osteoporotic fractures, impaired immune responses,
frailty. Assessment of nutritional status and diagnosis of
malnutrition requires a variety of nutritional screening
tools and laboratory biochemical markers [10].

Currently, the literature does not fully elucidate the nu-
tritional determinants that would contribute to the emer-
gence of frailty syndrome and its impact on public health.
Identifying and integrating these factors would help phy-

The concept of frailty is increasingly attracting the in-
terest of specialists, being widely used in scientific research
and medical practice. According to consensus of interna-
tional experts in 2013, frailty is characterized by a decrease
of functionality in several systems and organs, accompanied
by increased vulnerability to stressors, falls, frequent hos-
pitalizations, long-term care and increased mortality [1-3].
A major problem is the fragile lonely and institutionalized
elderly persons [4-6].

Frailty, comorbidity and disability are three interdepen-
dent clinical entities, which have only recently been shown
to be distinct, and their multidimensional assessment
should insist on a geriatric clinical decision. Recent research
has shown that there is a constant category of frail people
with no comorbidities or disabilities [2, 7]. In the context of
new changes resulting from the need to formulate certain
approaches to solving the problems of the elderly, there is
a need for new scientific research in the field of geriatrics,
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sicians and geriatric care teams in developing prevention
and treatment strategies for the vulnerable population.
Numerous recent studies have highlighted data on the
prevalence of frailty and various factors that most often in-
fluence its appearance and development. The presence of
frailty is considered a predictor of negative prognosis and
high rates of morbidity and mortality. Given the increasing
incidence of different types of frailty among the elderly pop-
ulation in many countries and the unfavorable prognosis of
frail patients, there is a need for a number of clinical trials to
implement measures for primary and secondary prevention
and effective methods of preventing and treating frailty and,
in particular, nutritional frailty.

The purpose of the study was to assess aspects of frailty
syndrome, nutritional status and comorbidities according
to the gender of the elderly.

Material and methods

The epidemiological study was part of the Institutional
Project 20.80009.8007.25 Frailty: diagnosis and prevention in
relation to the medico-psycho-social problems of the vulner-
able elderly, with a positive opinion of the Ethics Committee
with No 51 of 16.06.2020, which included 50 elderly peo-
ple between 65 and 93 years old, institutionalized at the
Republican Asylum for the Disabled and Retired.

The inclusion criteria were: the elderly 265 years with
chronic somatic pathologies and geriatric syndromes,
and the exclusion criteria: the elderly with various forms
of dementia and oncology. The study was conducted in
November-December 2020. Members were enrolled in re-
search only after signing the informed consent to partici-
pate in the study.

All participants were examined according to clinical
features (history, clinical examination) and the Complex
Geriatric Assessment, which included: the data of the
frailty phenotype and the frailty index — Fried's criteria,
Groningen Frailty Index (GFI) [11, 12], nutritional score
— Mini Nutritional Assesment (MNA) [13], sarcopenia -
SARC-F (A Simple Questionnaire to Rapidly Diagnose
Sarcopenia) [14], age category [15], VES-13 (Vulnerable
Elders Survey) [16], SPPB (The Short Physical Performance
Battery) [12], Charlson Comorbidity Index [12], physical
status by assessment of autonomy - ADL (Activity Daily
Living), IADL (Instrumental Activity Daily Living) [17] and
gait /balanceTinetti scale [18], MMSE (Mini-Mental State
Examination) [19], the geriatric scale of depression in the
context of nutrition in the elderly [13].

The data obtained from the programed investigations
were analyzed by methods of variational, correlational and
cluster analysis in the STATISTICA 6.0 software package.

Results and discussion

The study was performed on a group of 50 people, aged
between 65-93 years, the average being 78 years. Females
(80.64%) versus males (19.36%) predominated.

A multidisciplinary approach of understanding the
determinants of frailty is the key to success in geriatric

populations. The phenomenon of clinical frailty includes 3
fundamental aspects of evaluation: standardized geriatrics,
clinical examination and the social side. Currently, the lit-
erature emphasizes the bio-psycho-social model of frailty,
which includes areas such as: cognitive and mood disorders,
functional deficiencies, malnutrition or lack of social sup-
port [9].

The results of this study presented data of the social sub-
type of the elderly placed in the nursing home, where ac-
cording to the jobs they performed — workers predominated
(58%), followed by intellectuals (30%) and peasants (12%),
by the level of education, they were distributed as follows:
secondary and higher - 68%, primary school - 20% and
without education - 12%.

According to the international code of diseases [20],
the morbidity structure was established in the Republican
Asylum for the Disabled and Retired in the evaluated peri-
od, from the number of concomitant diseases of the elderly,
cardiovascular pathology prevailed — 74% of cases, followed
by vision disorders — 66% and hearing impairment - 66 %,
neurological pathology — 64%, osteoarticular — 42%, diges-
tive — 28%, diabetic — 18% and pulmonary - 6%.

After examining the nutritional indicator score (MNA):
38% had normal nutritional status, 40% - risk of malnutri-
tion and 22% were malnourished.

In the specialized works of the last years, the research-
ers reported the complexity of the frailty syndrome in the
elderly population, mentioning the importance of Complex
Geriatric evaluation through certain grids, in terms of es-
tablishing subtypes of frailty: functional - ADL, IADL, GFI,
SPPB, VES-13, SARC-F, gait and balance - Tinetti, cogni-
tive - MMSE and bio-psycho-social (Charlson Comorbidity
Index) [12, 21, 22].

Vermeulen J. et al. [8] noted that frail people from a mul-
tidimensional perspective of impairment are susceptible to
a higher risk of functional frailty determined by the ADL
score, and researchers Batko-Szwaczka A. et al. [23], Beki¢
S. et al. [24], Montero-Odasso MM. et al. [25], highlighted
the phenotype of frailty through the prism of physical and
mental determinants in the risk of frailty.

Pearson’s correlation analysis of geriatric scores estab-
lished high positive correlations between the Charlson
Comorbidity Index — Gréningen Frailty Index (r = 0.56%),
Activity Daily Living — Instrumental Activity Daily Living
(r = 0.61%), Activity Daily Living - gait and balance Tinetti
(r = 0.62%), Instrumental Activity Daily Living — gait and
balance Tinetti (r = 0.68*), Groningen Frailty Index - A
Simple Questionnaire to Rapidly Diagnose Sarcopenia (r =
0.69*), The Short Physical Performance Battery — gait and
balance Tinetti score (r = 0.62*) and maximum correlation
between Groningen Frailty Index - Geriatric Depression
Scale (r = 0.78%) (p<0.05), results confirmed in other spe-
cialized works [8]. The high degree of correlation between
the scores indicates that there is a pronounced positive de-
pendence between the levels of their expression. In the case
of ADL and IADL scores, this dependence is natural, be-

/ ]




F. Lupascu-Volentir et al. Moldovan Medical Journal. December 2021;64(6):20-25

ORIGINAL RESEARCH

cause both scores show the degree of functionality of the
elderly, so the higher the value of the ADL score, the higher
the value of the IADL. The Charlson Comorbidity Index
correlation with Gréningen Frailty Index demonstrates that,
the Charlson Comorbidity Index being a marker of chronic
comorbidities, Groningen Frailty Index is sensitive to the
process of weakening the vulnerable elderly (fig. 1, 2).

The analysis of the statistical results of a study in 2011
on a group of 81 patients showed that frailty correlates with
age and moderate cognitive impairment, and another study
conducted on a group of 185 participants showed that nutri-
tion is negatively correlated with cognitive frailty [26, 27].

In our work, the correlational analysis of Mini Nutri-
tional Assesment and Mini-Mental State Examination
established high negative correlations between Mini
Nutritional Assesment Geriatric Depression Scale
(r = -0.78*), Mini Nutritional Assesment - Groningen
Frailty Index (r = -0.73*), Mini Nutritional Assesment -
Charlson Comorbidity Index (r = -0.54%), Mini-Mental
State Examination - Gréningen Frailty Index (r = -0.56*)
(p<0.05), which shows that at a high nutritional value, there
is the risk of developing functional, cognitive, psychological
frailty and chronic comorbidities (fig. 3, 4).

y =1,9537 + 0,92131*x
Correlation: r =0,51534

Groningen Frailty Index, y

8 10 12

“o_95% confidence

Fig. 1. Correlation and linear regression between the Charlson
Comorbidity Index and the Groningen Frailty Index
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Fig. 2. Correlation and linear regression between Groningen
Frailty Index and Geriatric Depression Scale

Depression is the leading cause of mental suffering as
we age and affects morbidity and geriatric patients. In
the case of this study, e.g. Mini Nutritional Assesment -
Geriatric Depression Scale or Mini Nutritional Assesment
— Groningen Frailty Index at a high nutritional value, de-
creases the risk of developing depression and frailty of the
vulnerable elderly.

y =29,126 - 1,017*x
Correlation: r =-0,7293
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Fig. 3. Linear correlation and regression between Mini
Nutritional Assesment and Groningen Frailty Index

y= 27,345 - 0,7963 *x
Correlation: r =-0,7800
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Fig. 4. Correlation and linear regression between index MNA
and Geriatric Depression Scale

Based on the correlational analysis, the regression analy-
sis was performed, which indicates not only the degree of
dependence (0.00... 1.0) and the orientation between fac-
tors (+/-), but also the mathematical equation of the ob-
tained correlations, which has a predictive importance in
medical practice. Taking into account the determining role
of the frailty and nutritional risk of the vulnerable elderly, it
was established as an independent factor in the regression
analysis. Thus, for the correlations Gréningen Frailty Index
- Geriatric depression scale (r = 0.78%), the Comorbidity
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Table 1. Clustered analysis of nutritional status (MNA) by age, gender,
clinical scale of frailty, comorbidities and drugs

Women, n=31 Men, n=19
Cluster Frequent indices in clusters Cluster Frequent indices in clusters
1,n=14 MNA > 24 57.14% 1,n=6 MNA (17-23.5) 83.33%
MNA (17-23,5) 28.57% MNA <17 16.66%
MNA <17 14.28%
75-84 years 92.85% 65-74 years 100%
Frail 50% Robust 16.66%
Prefrail 28.57% Frail 83.33%
Robust 21.14%
No comorbidities 1 14.28% No comorbidities 1 16.66%
3 21.42% 4 33.33%
4 28.57% 5 33.33%
5 28.57% 6 16.66%
No drugs 4 57.14% No drugs 4 16.66%
5 14.28% 5 50.0%
2,n=11 MNA =24 27.27% 2,n=7 MNA (17-23.5) 71.42%
MNA (17-23,5) 36.36% MNA <17 28.57%
MNA <17 36.36%
65-74 years 100% 75-84 years 85.71%
Frail 81.81% Frail 100%
No comorbidities 3 18.18% No comorbidities 3 28.57%
4 18.18% 5 71.43%
5 45.45%
6 18.18%
No drugs 3 27.27% No drugs 4 14.28%
5 27.27% 5 71.42%
3,n=6 MNA =24 33.33% 3,n=6 MNA =24 100%
MNA (17-23,5) 33.33%
MNA <17 33.33%
85-93 years 100% 65-74 years 33.33%
75-84 years 33.33%
85-93 years 33.33%
Prefrail 16.66% Robust 66.66%
Frail 83,33% Prefrail 33.33%
No comorbidities 4 16.16% No comorbidities 1 50%
5 16.16% 4 16.66%
6 33.33% 6 33.33%
No drugs 4 50.0% No drugs 3 16.66
5 33.33% 4 16.66%
5 16.66%
Index Charlson - Groéningen Frailty Index (r = 0.56%), As a result of these analyses, high positive and nega-
Mini Nutritional Assesment — Groningen Frailty Index (r = tive dependencies of the Gréningen Frailty index and Mini
-0.73*), Mini Nutritional Assesment — Geriatric Depression Nutritional Assesment, as well as the mathematical equa-
Scale (r = -0.78*) (p<0.05), the regression equations are: y = tions of dependencies were established, which is of predic-
1.9537 + 0.92131 * x,y = 3.3253 + 0.56876 * x, y = 29.126 - tive importance in medical practice.
1.017 *x, y = 27.345 - 0.7963 * x (Fig. 1-4). Cluster analysis is a useful method for identifying pro-
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files associated with multifactorial aspects. The authors
Fried L. et al. [2] and Rockwood K. et al. [28], who are the
pillars of the concept of frailty, highlighted through this
method the main aspects of the frailty phenotype model
and the frailty index model.

In the present study, the most relevant indicators were
used, which separated the clusters, such as: age category,
frailty subtype, MNA nutritional score, number of chronic
polypathologies and daily polymedications administered,
which can be easily applied in trials clinics by nutritionists
and clinicians [29]. At the same time, the aim was to eluci-
date the frequency of relevant clinical manifestations that
would serve as markers of the evolution of frailty depending
on nutritional status and sex.

The k-means cluster analysis divided the elderly into 2
sublots according to gender (female / male) with 21 differ-
ent parameters, which included nutritional data, frailty, the
presence of comorbidities and the number of drugs admin-
istered per day (tab. 1).

The cluster analysis by the centroid method of k-means
established that the groups of elderly (female), separated
into 3 clusters, differed according to the level and variability
of the researched parameters. The elderly in cluster I were of
the age category 75-84 years, who presented 3 subtypes of
frailty with moderate prevalence of comorbidities, the daily
administration of 4 drugs and the nutritional status not be-
ing affected. Cluster II was composed entirely of young el-
derly persons of the 65-74 age group, but more vulnerable
in terms of frailty and nutritional status (risk of malnutri-
tion — malnourished), associated with the highest number
of chronic polypathologies (No 5), but with reduced drug
use. Cluster 3 consisted mainly of old elderly people (85-93
years), with an equal frequency of normal nutritional sta-
tus - risk of malnutrition — malnutrition, the most vulner-
able in terms of vulnerability, with the highest number of
chronic diseases (No 6) and the administration of the aver-
age number of daily drugs.

Regarding the age groups (male), they were distributed
practically equally in number of participants, but with a fre-
quency of different indices in clusters. Cluster I was com-
posed of elderly people aged 65-74 years with the highest
risk of malnutrition - 83.33%, the highest share of frail, with
the largest variety of comorbidities. Cluster II was noted for
the highest frequency of frail people in the 75-84 age cat-
egory with increased use of daily medication, and cluster III
was noted for having the best indicator of nutritional status,
being robust according to the frailty scale and using as a fre-
quency the lowest number of prescribed medications.

Due to the comparative assessment between both groups
of elderly (women / men), it can be mentioned that the nor-
mal nutritional status was found with a higher share in frail
elderly in the category 75-84 years being associated with
a high spectrum of comorbidities and lower comparative
polymedicine with the same parameters in older men. The
nutritional risk was found more frequently in frail elderly
men in the young category of elderly (65-74 years) being as-
sociated with a wide range of comorbidities, and malnutri-

tion was practically manifested equally in both groups from
the study.

Conclusions

1. Frailty through its multidimensional aspects, has an
increased prevalence among the elderly with an unfavorable
prognosis.

2. Following a multilateral research, it was highlighted
that insufficient nutrition and comorbidities can lead to the
weakening of the institutionalized elderly through bio-psy-
cho-social aspects.

3. According to the cluster analysis (k-means method),
the most relevant indicators that separated the clusters were:
age category, sex, clinical scale of frailty, comorbidities and
drugs.

4. The results obtained characterize the profile of insti-
tutionalized elderly and can be used as a basis for the de-
velopment of effective strategies aimed at reducing physical,
cognitive and social frailty.

5. The comparative evaluation between both groups of
elderly people by gender, showed a normal nutritional status
with a higher share in women in the group of 75-84 years,
compared to older men, and malnutrition was practically
manifested equally in both groups in the study (men/wom-
en).
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